The project DELSY is being under development at JINR [1] [2] [3] . It is based on an accelerator facility presented to JINR by the Institute for Nuclear and High Energy Physics (NIKHEF, Amsterdam): linear accelerator MEA and electron storage ring. Analysis has shown that it would be possible to build in Dubna a universal light source with unique characteristics consisting of the following components: a complex of Free Electron Lasers (FEL) covering continuously the wavelength range from far-infrared (150 µm) down to ultraviolet (150 nm), the DELSY storage ring and a vacuum VUV/soft X-ray FEL with minimal wavelength down to 5 nm -SASE (Self Amplified Spontaneous Emission) FEL.
INTRODUCTION
After complete commissioning of the DELSY facility we will have a unique light source covering continuously the wavelength range from 1 mm down to a fraction of Angstrom. It is important that a significant fraction of the spectrum (from 1 mm down to 5 nm) will be covered by FELs providing extremely high brilliance of the output radiation.
The construction of the DELSY facility will be proceeded in three phases:
• Phase I consists of assembling of the linac and the construction of a complex of FELs covering continuously the spectrum from far infrared down to ultraviolet (of about 150 nm).
• Phase II will be accomplished with the commissioning of the storage ring DELSY.
• Complete commissioning of the DELSY project will take place after finishing Phase IIIconstruction of an X-ray FEL [4] . This phase is considered as the ultimate goal of the project. Recently the conceptual design of the unique injector to form and accelerate short bunches in LINAC-800 has been developed. Two-story gallery for linac sections and modulators in length of 200 m are almost completed for the mounting of equipment. 
PHASE I
The linear accelerator MEA transferred with the NIKHEF facility will be used for two purposes: electron injection into the DELSY ring (phase 2) and pumping of free electron lasers. The last ones cover a wide spectrum from far infrared down to ultraviolet, of about 150 nm. (Table 1 , the notations G1-G4 refer to the FEL oscillators, and FIR stands for the far-infrared coherent source).
The key element of a free electron laser is an undulator (or wiggler) There are two popular undulator configurations: helical and planar. The technology of planar undulators construction is much better developed, and they are widely used in almost all operating FELs. In the DELSY FELS we plan to use in the beginning planar undulators.
The driving beam for a FEL accelerated in the DELSY linac will have parameters ( Table 2 ) sufficient for driving the FEL oscillators of infrared and optical wavelength range.
The linac injector consists of electron gun, acceleration tube, subharmonic prebuncher and standing wave acceleration section (buncher). The principle of the injector scheme is similar to that described in [5] . The gun has grid electrode and generates short bunches of the duration of 0.5 ns and bunched beam current up to 4 А.
PHASE II: STORAGE RING
Phase II will be accomplished with commisioning of the storage ring. The DELSY storage ring (Table 3) is designed using upgraded equipment of the AmPS storage ring. The energy will be increased up to 1.2 GeV (with respect to 0.9 GeV at AmPS).The optics of the DELSY storage ring is characterized by its 2-fold symmetry. Every quadrant consists of the MBA structure: two halves of straight sections and two periodic cells [6, 7] . The periodic cell consists of two dipoles and three quadrupoles. The matching cell contains two dipoles and provides zero dispersion in the straight section. The main machine parameters are given in Table 3 . The synchrotron radiation from the dipole magnets and inserting devices of DELSY (Fig. 2) has rather high intensity and extends from IR up to soft X-ray region. It provides a wide research program in different fields of science and technology.
Influence of the insertion devices on the linear optics is rather limited and does not decrease essentially the dynamic aperture.
The injection energy for DELSY is 0.8 GeV, while operation is at 1.2 GeV. This imposes strong constraints on the DELSY dynamic aperture. The solution with two sextupole families was found that solves the problem.
The closed orbit correction can be provided with existing correctors of AmPS ring.
PHASE III: X-RAY FEL
Linac-800, which is upgraded version of MEA, allows realizing a unique project of FEL facility with radiation generation in VUV and soft X-ray wave length range. The scheme of this FEL will be similar to that one, which is used in SASE FEL at DESY [4] .
CONCLUSIONS
• DELSY storage ring SR source based on the magnetic elements of AmPS belongs to the third generation.
• Machine optics is designed in a way to install at least one very strong wiggler with 10 T magnetic field and one undulator.
• The dynamic aperture is big enough to provide effective injection and good lifetime during the operation with the insertion devices on.
• The scheme of the closed orbit correction allows the correctors from AmPS to be used.
• The mounting on linac-800 has been started in the existed building at JINR.
• Competition of Phase I of the project allows to construct a set of FELs for wide range of applications.
• Further development of the facility (Phase III) will consist of X-ray FEL construction based on 800 MeV linac.
